Summary: The digastric muscles of 99 cadavers were examined bilaterally. In 5 of them, the digastric muscles showed different types of complex abnormalities.
Results 95 of the specimens had normal anterior and posterior bellied digastric muscles, but in 5 of the cadavers the anterior belly of the digastric muscle showed abnormalities as explained as follows.
In the submental region of a 58 year-old female cadaver, abnormal digastric muscles were observed bilaterally ( Fig. la) . On the right side, the two anterior bellies originated from the mandible's digastric fossa. From these bellies, the one laterally located was the normal anterior belly which fused with the posterior belly of the digastric muscle by an intermediate tendon and attached to the greater horn of the hyoid bone. The one medially located was an accessory belly and it attached to the accessory belly of the left digastric muscle and to the body of the hyoid bone. On the left side of the cadaver, the anterior belly of the digastric muscle showed a more complicated arrangement. There were also two anterior bellies on this side originating from the mandible's digastric fossa. From these bellies, the lateral one was the normal anterior belly, but it fused with the posterior belly by a long intermediate tendon and attached to the greater horn and body of the hyoid bone. The medial one was an accessory belly and it crossed the accessory right anterior belly anteriorly and attached to the intermediate tendon of the right side. There were also two accessory anterior bellies originating from the intermediate tendon on the left side. From these bellies, the superior one attached to the medial accessory left anterior belly while the inferior one attached to the medial accessory left anterior belly and to the body of the hyoid bone (Figs. la and lb). The anterior digastric muscle had no relation with the mylohyoid muscle. The posterior bellies were normal on both sides.
In the submental region of a 63 year-old female cadaver, abnormal digastric muscles were observed bilaterally (Fig. 2a) . On the right side, the two anterior bellies originated from the mandible's digastric fossa. From these bellies, the lateral one was the normal anterior belly, which fused with the posterior belly of the digastric muscle by an intermediate tendon and held to the greater horn of the hyoid bone. The medial one was an accessory belly and it divided into right and left accessory bellies. The right accessory belly attached to the intermediate tendon of the right side and the left accessory belly inserted to the intermediate tendon of the left side. The right and left accessory bellies also inserted to the hyoid bone. On the left side, three anterior bellies were present and they originated from the mandible's digastric fossa. From these three bellies, the most medial belly and the intermediate belly inserted to the muscle fibers of the left accessory belly, which coursed from the right side. The most lateral belly attached to the intermediate tendon on the left side (Figs. 2a and 2b). The anterior digastric muscle had no relation with the mylohyoid muscle. The posterior bellies were normal on both sides.
In the submental region of a 61 year-old male cadaver, an accessory anterior belly was observed between the right and left anterior bellies of the digastric muscles (Fig. 3a) . This accessory anterior belly originated from the mandible's digastric fossa, the area between the origins of the right and left anterior bellies, and it divided into right and left accessory bellies close to its attachment to the hyoid bone. The right accessory belly inserted to the muscle fibers of the right anterior belly and to the hyoid bone. The left accessory belly inserted to the intermediate tendon on the left side and to the hyoid bone (Figs. 3a and 3b). The anterior digastric muscle had no relation with the mylohyoid muscle. The posterior bellies were normal on both sides.
During the gross anatomy dissection of the submental region of a 59 years old male cadaver, we observed abnormal digastric muscles bilaterally (Fig. 4a) . On the right side, two anterior bellies originated from the mandible's digastric fossa. These two bellies united with each other in front of the hyoid bone and they fused with the posterior belly by an intermediate tendon. Secondly an accessory belly originated from the medially located anterior belly in front of the hyoid bone and this accessory belly inserted to the hyoid bone. On the left side, two anterior bellies originated from the mandible's digastric fossa. These two bellies fused with the posterior belly by an intermediate tendon and they also inserted to the body of the hyoid bone (Figs. 4a and 4b) . The anterior digastric muscle had no relation with the mylohyoid muscle. The posterior bellies were normal on both sides.
In the submental region of a 65 year-old male cadaver, we observed an anomalous origin and course of the anterior belly of the digastric muscle on the right side and complete absence of the anterior belly of the digastric muscle on the left side (Fig. 5a ). In this case, the right anterior belly originated from the mylohyoid muscle and hyoid bone. This abnormal belly fused with the posterior belly of the digastric muscle by an intermediate tendon.
On the left side of the cadaver, no anterior belly of the digastric muscle was present. A thin tendon originated from the hyoid bone and the posterior extension of this tendon was the posterior belly of the digastric muscle. The posterior bellies were normal on both sides. Interestingly in this cadaver, we observed an abnormal, undefined muscle on the left side of the submental region. This muscle originated from the mandibular arch, coursed in the fatty and loose connective tissue of the submental region and blended with the platysma muscle (Figs. 5a and 5b).
Discussion
Since Mac.Alister (1882; as cited by Michna, 1989)9), Testut (1884; as cited by Michna, 1989)9) and Le Double (1897; as cited by Ziolkowski et al., 1983)10), it is known that the anterior digastric muscle shows great variability in its form and attachment. ,Additionally the existence of accessory anteriordigastric muscles are well documented. Digastric anomalies have been reported to occur between 5.9% and 53% in seven anatomical studies4). Larsson and Lufkin found anomalous anterior digastric muscle in 2 out of 75 cases in his study by CT and MR'1). Muraki et al. observed 28 symmetric and 6 asymmetric anterior digastric muscles out of 35 patients examined by CT12). Although the muscles in the floor of mouth appear symmetric, accessory anterior digastric muscles are more often unilateral rather than bilateral. Many authors reported accessory muscle bundles that either fused with the midline raphe of the mylohyoid muscle or crossed the midline. Testut and Latarjet described bilateral and unilateral anomalies of the anterior digastric muscle). Celik et aL reported a case with anomalous unilateral digastric muscle with three separate insertions; the most medial of which cross the midline and inserted to the digastric fossa on the opposite side '3). That three bellied muscle had no relation with the mylohyoid muscle. In another study the anterior digastric muscle had an accessory belly originating from the digastric fossa and inserting to the hyoid bone"). A complex case was reported by Michna in which the right anterior digastric muscle had an accessory belly whereas there were additional asymmetric accessory bellies of anterior digastric muscle between right and left sides9). Uslu et al. found an anterior digastric muscle with bilateral accessory bellies"). In the study presented here, all anterior digastric muscles showed bilateral anomalies.
The studies on the anterior digastric muscle are also related to its function and clinical importance. Besides its primary action in opening of mouth the anterior digastric muscle is also involved in a number other functional movements. Electromyographic studies showed a marked activity of the digastric muscles during coughing, breathing, swallowing, forceful opening of mouth against resistance, in unexpected events, in sudden unloading of the mandibular elevating muscles16-22). The complex arrangement of anterior digastric muscle presented here may effect the functional support of this muscle to other muscles in the floor of mouth in above mentioned functions.
The studies on the anomalies of the digastric muscle are achieved mainly in adults. However limited data is present on the development of the anterior digastric muscle. The anterior belly of digastric develops from the mandibular prominence (the ventral part of the first branchial arch) which grows ventromedially to meet its fellow in the midline. The fusion of the anterior digastric with the mylohyoid muscle may be attributed to their common origin5.7'8). Ziolkowski et al. studied human digastric muscle in 120 foetuses aged from 4 to 7 months. They divided the cases into four classes according to their age and considered the shape and size of the muscle bellies and of the intermediate tendon with special consideration to their topography. They found the anterior belly to show much variability and in 9 cases they observed additional anterior bellies. The accessory bellied anterior digastric muscles were observed in the second and fourth age classes of foetuses. This finding may be due to increase in growth rate of anterior digastric muscle in the second and fourth age classes. Those authors did not state the relation between anterior digastric and mylohyoid muscles"). In 4 of our cases, the anterior digastric muscle had isolated anomalies with no relation to the mylohyoid muscle, although these two muscles grow concomitantly ventromedially to fuse in the midline at the same stages of foetal life.
In one case (case 5) of our study, an additional muscle was detected; a muscle originating from the mandibular arch a derivative of the Meckel's cartilage of the first branchial arch and inserting to the platysma muscle which is a derivative of the second branchial arch.
The pathological lesions of the floor of 'mouth are evaluted by new imaging modalities such as CT and MR"). Anatomical anomalies may also be detected by the same methods"). Asymmetry of the anterior bellies of the digastric muscles is detected in 6 of 29 asymptomatic patients"). Larsson and Lufkin presented anomalies in 2 of 75 asymptomatic patients. Especially structures appearing in the midline, like the anomalous anterior bellies of the digastric muscles crossing to the opposite side, may give the appearance of a mass in the floor of mouth 11).
Different types of complex anomalies should be kept in mind in functional studies involving the floor of mouth and evaluating the same structures with CT and MR imaging. The embryological basis of the isolated anomalies of the anterior digastric muscle with respect to its occurrence together with the mylohyoid muscle stressed in this article needs further studies of their development from the first branchial arch. (Fig. 2a) and schematic drawing (Fig. 2b) (Fig. 3a) and schematic drawing (Fig. 3b) of the digastric muscle showing the third complex abnormality described. Fig. 5a and 5b. Photomicrograph (Fig. 5a ) and schematic drawing (Fig. 5b) of the digastric muscle showing the fifth complex abnormality described. 
